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1	Introduction
This document captures the progress and outcome of the email discussion [POST132][018] on the 6G ASN.1 structure. According to the agreements at RAN2-132 it is supposed to “identify possible ways to address the issues agreed in the meeting and capture any additional observation”.

In the first phase of this email discussion companies should review the listed problems and observations. Comments should preferably be provided in the tables at the end of the respective sub-section. Companies may also add new sub-sections for problem areas that fit into the scope of this email discussion and that haven’t been mentioned yet. 
Based on the contributions to RAN2-132 most companies seemed to be well aligned regarding the problems observed in 5G NR. Hence, the rapporteur proposes that the first phase ends by December 12th.

In the second phase this email discussion should aim to discuss and “identify possible ways to address the issues”. The second phase shall end by January 23rd the latest. However, companies are encouraged to provide and review inputs earlier and continuously to facilitate a fruitful discussion. 

2	Contact Information
Please fill in the following table for contact information:
	Company
	Email

	Ericsson
	Henning.Wiemann [at] ericsson (dot) com

	Toyota ITC
	Erik.Sunell [at] toyota (dot) com

	Nokia
	Tero.Henttonen [at] Nokia (dot) com

	Samsung
	seungri.jin@samsung.com

	OPPO
	qianxi.lu@oppo.com

	Jio Platforms Limited
	umur.karabulut [at] jio (dot) eu

	Huawei, HiSilicon
	caozhenzhen@huawei.com

	Xiaomi
	xiaoxiao26@xiaomi.com



[bookmark: _Ref178064866]3	Problem areas
The following sub-sections describe problems that companies observed with the 5G ASN.1 structure and that they described in their contributions to RAN2-132. 
3.1	Delta signalling 
Several contributions (e.g. R2-2508618 (Huawei), R2-2508450 (Apple), R2-2508614 (Ericsson), R2-2508080 (Xiaomi), R2-2508115 (OPPO), R2-2508098 (CATT), R2-2508386 (InterDigital)…) observed that “the need code introducing additional restraints (e.g., Need S) and conditions (e.g. conditional presence) are the main causes of implementation complexity and compatibility issues in delta configuration”. Especially the textual rules whether and when a UE shall maintain or release fields makes it impossible to automate delta signalling. The required manual parsing makes the solution error prone.
It has also been mentioned (R2-2508614 (Ericsson), R2-2508618 (Huawei)) that these properties of NR’s delta signalling are particularly problematic for inter-node reconfigurations from network implementation perspective. The challenge is that the target node must be able to release branches of the source configuration which belongs to features that it does not support itself.
R2-2508406 (ZTE) highlighted the problem that NR’s AddMod/Release-Lists are difficult to implement and even more difficult to extend in subsequent releases. Extending the length or the individual elements tends to result in complex structures with parallel- or extension lists tends to result in implementation problems. 

	Company Name
	Comment on problem

	Ericsson
	We would like to echo what ZTE raised about the AddMod/Release lists. Those lists are a particularly important tool in the context of delta signalling since they were meant to allow the network to (re-)configure potentially long lists of potentially large elements in a signalling-efficient manner. But while AddMod/Release lists follow similar patterns and rules, their realizations are too different to automate their use in practice. And this is especially the case when those lists are extended (in size or element-type) in subsequent releases. We discovered e.g. related problems when trying to add or modify dedicated BWPs.
In summary, we think that NR’s AddMod/Release lists suffer from the same ambiguity problem that several companies confirmed for  the single-element cases (“Need M”, “Need S” and “Cond”).

	Toyota ITC
	We believe that the main limitation of Need codes and delta signalling is that Need codes are included as comment lines within the ASN.1 syntax rather than being integrated into the formal compiled ASN.1 schema. While the network side generally complies with these codes and restrictions, the UE implementation must still account for all possible encoding outcomes, including those that may never occur. Since signalling relies on the designer’s interpretation of these codes, errors and ambiguities still remain a risk. The current approach is based on failure handling, but recovery is never immediate. Such delays and errors can have serious consequences for critical applications, such as vehicle safety systems. Therefore, exploring alternative and more robust methods integrated in the formal ASN.1 schema would be beneficial and help these problems. The possibility of releasing unsupported source configuration branches suggests that the configuration release mechanisms should be improved but as of now we do not have any proposal.

	Nokia
	We have never fully defined delta signalling except “in spirit”, and it only really appears via the need codes, each of which was also introduced for a specific reason:
· Need M accounts for cases with delta signalling 
· Need R was the “typical” case without delta signalling
· Need S was for the parameters with default values that may use delta signalling depending on conditions
· Need N was for one-shot IEs that are only used once and therefore not subject to delta signalling
· Conditions account for complicated cases that may use delta signalling depending on conditions
What we want to achieve with all of these is that one RRC reconfiguration can change only one part of the configuration without affecting the other parts of the configuration. For example: If network wants to change the measurement configuration, it should not be required to change bearer configuration, UP and bearer configuration or PHY configuration.  
We think it would be best to focus on what we aim to achieve with the need codes: Keeping the signalling size to as small as possible. 
In summary: We see the following requirements for RRC signalling (delta or non-delta):
1) Network is able to provide UE with only necessary configuration updates, i.e. it shall be possible to explicitly signal only changing parts of UE configuration via RRC reconfiguration.
2) It shall be possible to uniquely represent the UE RRC configuration, i.e. network shall be able to easily create the currently used UE configuration e.g. for handover requests.
3) It shall be possible to extend any configuration, e.g. when an IE is created it is already understood how any extensions could be done (i.e. typically each IE could have ellipsis-based extensions available, and it shall be possible to address any mistakes done when defining signalling).

	Samsung
	We also share the above problems identified by many companies. The delta configuration is currently ambiguous due to the existing RRC ASN.1 structure. The deeply nested and hierarchical nature of this structure complicates the procedure, making it challenging to implement and manage effectively. For the last problem raised by ZTE, it is true the current AddMod/Release-Lists are difficult to implement and even more difficult to extend in subsequent releases but we think this AddMod/Release-Lists structure is the simplest way to achieve the delta configuration i.e. update the additional list/parameters using this structure.
So, as suggested by ZTE that new solutions for extending list structures (e.g. always introduce a new list that completely replaces the old one) could be considered in 6G.


	OPPO
	For the two sub-questions of this clause:
1. “the need code introducing additional restraints (e.g., Need S) and conditions (e.g., conditional presence) are the main causes of implementation complexity and compatibility issues in delta configuration”, “Especially the textual rules whether and when a UE shall maintain or release fields makes it impossible to automate delta signalling. The required manual parsing makes the solution error prone.”
In our view, the use of Need-S and conditions for optional fields does introduce a certain level of complexity. However, it should be emphasized that this complexity stems not from the descriptive tools themselves, such as Need-S or conditional statements, but rather from the inherent intricacy of the underlying behaviors and logic they are intended to represent. This complexity would persist regardless of the method used to specify such behavior in the specification (other than the issue discussed in clause 3.2). Therefore, while we acknowledge the existence of complexity in these constructs, we remain uncertain so somehow negative to this, as to what specific improvements could yield a significantly clearer or more manageable solution. 
2. “NR’s AddMod/Release-Lists are difficult to implement and even more difficult to extend in subsequent releases”,
In our view, most of the difficulties highlighted in R2-2508406 could be resolved if an extension marker had already been included in the elements of the original list. In such a case, the sole purpose of list extension would be to support an increased number of entries. This restriction would effectively address the two main issues identified in 8406:
1) “However, sometimes, we define that old list can also release the entry that established by the new list, but sometimes not.”, if we can limit the extension to increased number of entries, it is always the case that old (or new) Release list release the old (or new) AddMod list;
2) “Due to lack of ID/Index in the new list, when the network wants to release the new parameter, the network must release the entire entry.” If we can limit the extension to increased number of entries, there is no such problem any more.
We are open to proposals regarding how to ensure “extension marker has already been included in the element of the old list”.

	Jio Platforms
	While it is widely recognized that the complexity of delta signalling originates from Need codes, conditional-presence logic, and the hierarchical RRC structure, we would like to highlight an additional issue that persists even under ideal implementations. Need codes are expressed only as textual annotations in ASN.1 comments, not as part of the formal schema, and must therefore be manually reconstructed in implementation. Developers must interpret behaviours such as “maintain”, “release”, or “specified elsewhere”, often in combination with conditional presence (CondX), which creates cross-layer logic and opportunities for ambiguity. Even if these challenges are perfectly addressed, deeper technical problems remain.
A fundamental limitation appears in inter-node delta signalling, especially between vendors or across releases. In HO preparation, the source node supplies an RRC configuration based on its own release, while the target node generates the configuration for the target cell. If the target node supports a lower release, it cannot interpret fields originating from newer features and silently omits them when constructing its own configuration. When this reduced configuration is delivered to the UE, many fields are absent not due to network intent but due to unsupported features. The UE, however, cannot distinguish this. Every absent optional field must be interpreted strictly via its Need code. As a result, the UE treats the target-node configuration as a genuine delta relative to the source and maintains, releases, or defaults parameters accordingly. This may produce a UE configuration that the target node neither expects nor reconstructs, yet neither side has visibility of the mismatch.
Similar inconsistencies occur in other domains where vendors use different allocation strategies or structuring rules. For example, while Logical Channel IDs (LCIDs) themselves do not carry Need-code semantics, the configuration IEs associated with each LCID, such as LogicalChannelConfig, RLC-BearerConfig, and other channel-specific substructures, contain numerous OPTIONAL fields annotated with Need codes. When vendors allocate LCIDs differently, or when a target node omits or restructures LCID-related configuration that it does not support, these configuration branches may be absent in the target node’s RRC message. The UE must then interpret such absences strictly through Need-code rules, potentially maintaining or releasing logical-channel state in ways the target node did not intend. 
Measurement configuration identifiers (measObjectId, reportConfigId, measId) present a similar issue: differing vendor allocation strategies mean that unsupported identifiers are simply discarded by the target node, causing the UE again to treat their absence as intentional. Likewise, optional substructures in CellGroupConfig, such as RLC, PDCP, and SDAP entities, may be omitted or defaulted differently across implementations; the UE interprets these omissions as deltas, which can lead to misalignment of bearer, PDCP, or SDAP state, and in some cases even result in data-path disruption immediately after handover.
These examples show that the fragility of delta signalling is not limited to implementation difficulty. The underlying issue is that the UE must interpret any absent field according to rigid Need-code rules, even when the omission is caused by inter-vendor or inter-release differences rather than network intent. This structural limitation affects multiple configuration areas and leads to inconsistent UE behaviour across heterogeneous deployments.

	Huawei, HiSilicon
	Regarding the issue of extending element types in the AddMod/Release lists for NR, we believe this is a common problem: when extending list-type IEs that do not have an extension marker reserved at the element level (due to concerns about the overhead of extension markers or due to forgetting to reserve them in the original version), it is required to create parallel lists to introduce extensions for the elements. Since there is no explicit association between the original list and the extended list, the extended list needs to contain the same number of elements in the same order as the original list. This approach incurs some cost when only a few elements need to be extended. However, generally speaking, this is not a major issue because in most cases, the length of the lists is not particularly long. This problem becomes more significant only when the lists are very long and have undergone multiple extensions (e.g., band combination lists). 

Regarding the issue of extending the size of the AddMod/Release list for NR, we believe this may not be a real problem but rather a compromise consideration. We could introduce an ID that is longer than actually needed in the first version to avoid this issue, but doing so would incur more overhead before there is a real need for longer IDs.

	Xiaomi
	Delta signaling is a useful tool for signaling size optimization, and should be confirmed as still supported in 6GR. Based on the listed contributions and the comments provided by companies above, the main problems that prevent the current delta signaling being correctly/efficiently deployed in 5G NR are two folded from our perspective:

· Problem w.r.t. the Need code for single-element field: With Need code type not a part of ASN.1 coding compilation, how to cope with the absence of an "Optional" field in 5G NR has to be (manually) parsed/implemented by the implementors in a field-by-field manner, making it impossible to automate the delta signaling implementation and thus resulting in delta signaling error-prone.
· Problem w.r.t. the list specific delta signaling (e.g. ToAddMod/ToRelese: How to efficiently/unambiguously implement the list specific delta signaling, especially for the extension of the list, e.g., the extension of the list size, the extension of each entry element, etc.

Another problem that may be worth considering is how to deal with the "mandatory" parameters which impact the benefits really achievable by delta signaling. Delta signaling only applies to OPTIONAL fields, but in NR/LTE there are quite a number of mandatory parameters, each of which has to be present in every RRCReconfig msg, no matter it is changed or not. Even if delta signaling is applied, the benefit (e.g. the ratio of total signaling volume saved) remains rather limited due to the presence of these mandatory parameters. If there are some cases that NW configuration is relatively static (e.g. due to same UE capability, in same deployment, for same services as proposed by some companies) and only a small portion of the NW configuration change frequently, it looks more desirable to avoid the benefit from delta signaling being drained by the mandatory parameters.



3.2	Conditional presence/absence rules
Several contributions (R2-2508112 (MediaTek), R2-2508649 (Toyota), R2-2508450 (Apple)…) raised that the specifications describe configuration constraints inconsistently, incompletely and ambiguously. And some companies mentioned that this may result in errors where “functionally mandatory UE configuration parameters can be absent in over-the-air RRC messages for initial configuration of a feature/functionality" or that "UE configuration parameters which shouldn't be modified after initial configuration of a feature/functionality can be sent in subsequent over-the-air RRC messages with new values”.
R2-2508386 (InterDigital) and R2-2508614 (Ericsson) observed that continued extensions of large IEs tend to make it ambiguous which combination of parameters and values is valid and thereby contributes to the above-mentioned ambiguities. 

	Company Name
	Comment on problem

	Ericsson
	We observe that RAN2 used conditions primarily for two reasons: 
1) A constraint of the functionality being configured. For example, changing the RLC-SN could screw up the ARQ window and is hence forbidden unless the NW reestablishes the RLC entity. However, there are also cases (e.g. “SearchSpace-> controlResourceSetId  -- Cond SetupOnly”) where it is not as obvious why the NW could not change the mapping in a later reconfiguration. 
It should be noted that there are other constraints which were not reflected in NR’s “Cond” tags: UE capabilities restrict also which fields the NW may include and which values it may set them to. What is the relation between “conditions” and “UE capabilities”? Any constraint that could differ among different UEs should be described (entirely?) in UE capabilities. RAN2 should avoid describing related constraints partially in conditions and partially in UE capabilities.
2) Re-use of (larger) IEs in several places where some fields within the IE may only be present in one context but not in others (e.g. PCell vs. SCell). RAN2 should consider to introduce separate IE types that are tailor-made for the specific purpose. It seems advisable to re-use only low-level (primitive) ASN.1 types. Of course, this comes also at an additional implementation cost for UE and NW and was therefore often avoided in NR. 

	Toyota ITC
	We are willing to introduce additional, distinct information element types to address specific purposes, even if this results in a larger ASN.1 codebase. This approach would reduce reliance on textual descriptions and help maintain a concise and readable specification. One possible approach is leveraging ASN.1 sub-types with explicitly declared presence and absence.
Extensions to information elements and messages should not be limited to non-critical extensions. Critical extensions should also be considered to avoid overly long, complex, and fragmented structures. The best practice is to evaluate extension types on a case-by-case basis for each Release, rather than applying a universal rule where only one extension type is used.

	Nokia
	We support the intent of machine-readability of specifications, including the RRC rules on conditional presence or absence of fields. However, it is difficult to give exact “rules” for all eventualities, so unfortunately some case-by-case logic may have to be applied. In most cases, all of the parameters can be present or absent at addition or modification, so making Add- and Mod-parts separate would lead to ASN.1 duplication, which creates maintenance issues.
Some general ways to avoid complications are:
1) Avoid complicated conditions: The typical condition should be present when X occurs, absent when Y occurs, released otherwise. 
2) Use procedural text for complicated conditions: If/when such are needed - this allows more “pseudo-code” type of rules that are machine-readable and easier to maintain. Example is shown below:

Conditional presence in 5G RRC ServingCellConfig:
    firstActiveDownlinkBWP-Id           BWP-Id                                                                   OPTIONAL,   -- Cond SyncAndCellAdd
	SyncAndCellAdd
	This field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync and upon RRCSetup/RRCResume.
The field is optionally present for an SpCell, Need N, upon reconfiguration without reconfigurationWithSync.
The field is mandatory present for an SCell upon addition, and absent for SCell in other cases, Need M.


Corresponding procedural text to handle the same:
[bookmark: _Toc60776813][bookmark: _Toc193445571][bookmark: _Toc193451376][bookmark: _Toc193462641]X.Y.Z	RRC conditions
[bookmark: _Toc60776814][bookmark: _Toc193445572][bookmark: _Toc193451377][bookmark: _Toc193462642]X.Y.Z.1	SyncAndCellAdd
This field shall be included on configuration according to following:
1> if the configuration is included for 
· SpCell upon reconfiguration with reconfigurationWithSync; OR 
· RRCSetup/RRCResume, OR
· Scell upon SCell addition:
2>	the field is mandatory present
1> else if the configuration is included for SCell
· reconfiguration without reconfigurationWithSync: 
2>	the field is optionally present and is not retained by the UE after using
1> else
2>	the field is not present, Need M
3) Make IEs small enough to be unambiguous: The smaller the configuration parts, the easier it is to discern what needs to be included/changed in case of reconfiguration. However, this cannot be always done as some IEs will be large by nature.
4) Only case-by-case separation to “Setup” and “Modify” – parts: This should be considered as a possibility but not applied automatically. It could still be used when it is clear how the extensions would be done and duplication is kept to minimum.  It would also be good to avoid creating too many versions of the signalling (to avoid the problems we had in UMTS RRC).
In summary: Only use simple conditions and write complicated conditions via procedural text. Separation to “Setup” and “Modify” branches can be considered case-by-case but not as a rule for everything.

	Samsung
	We also share the above problems identified by companies and RAN2 should consider to solve the issues. The multiple rules in ASN associated with conditions along with need codes make the ASN structure difficult to understand. 
Additionally, the lack of a modular ASN structure and the ad hoc addition of IEs further complicate the system. We think this issue could be discussed with RRC modular structure.

	OPPO
	This issue is fundamentally related to the conditional presence of a field. While the distinction compared to the issue discussed in Clause 3.1 lies in the proponent emphasizing the condition based on whether it pertains to "initial configuration" or "subsequent configuration," we generally concur with the concern raised.

Although there may be a potential downside in addressing it—namely, an excessive proliferation of distinct information element (IE) types tailored for specific purposes—the primary concern is not the growth of the ASN.1 codebase per purpose, but rather the risk of errors introduced during the maintenance and extension of IE sets in future releases. Given that human error cannot be entirely eliminated during such processes (“during the maintenance and extension of IE sets in future releases”), it is essential to explore solutions that do not lead to a significant increase in the number of IEs. From this perspective, we support the use of leveraging ASN.1 sub-types with explicitly declared presence and absence conditions as a more robust and maintainable approach. 

	Huawei, HiSilicon
	We also think this issue somehow overlaps with the first issue (i.e., “the need code introducing additional restraints (e.g., Need S) and conditions (e.g. conditional presence) are the main causes of implementation complexity and compatibility/ambiguity issues in delta configuration”.) and they can be discussed together.

	Xiaomi
	In general, we are open to discuss how to improve the handling of the conditional presence/absence, to eliminate the implementation ambiguity and avoid error cases happening. 
As per above contributions listed and companies' input, it seems that this can be done either by IE type definition (e.g. Add-/Mod-type IEs as proposed by MediaTek) or by the procedural texts that specify when the parameters shall be present/absent (as proposed by Nokia). 
· For the way relying on IE type definition: it may need to be further considered how to reduce the signalling complication and avoid the ASN.1 duplication in different IEs, especially for the fields that can be present or absent at addition or modification.
· For the way relying on procedural texts: it may need to be further considered how to make this way future-proof, as it seems undesirable to add the text procedures for a number of parameters introduced every release.

Regarding the ambiguity due to continued extensions for those complicated IEs, we are also open to discuss whether it is possible to rely on more critical extension than the non-critical extension as in 4G/5G, since one of the main causes for such ambiguity is the non-compatibility/non-coexistence between new extended fields/parameters introduced in a later release and the old ones already existing from an earlier release (e.g. overriding earlier release mandatory field by the extension, no simultaneous presence, etc.).

In addition, we disagree with considering UE capability as some forms of "Constraints" for NW configuration and thus disagree with involving in UE capability in this discussion, as mentioned by Ericsson above. In 5G NR, it is specified that the NW needs to respect to UE capability and this should be ensured based on appropriate NW implementation. Therefore, in principle, UE capability actually functions as sort of requirement for the NW to follow, instead of placing any restriction for the NW configuration. 



3.3	Dependencies between common- and dedicated signalling
Several companies (R2-2508112 (MediaTek), R2-2508614 (Ericsson), …) consider dependencies between the common configuration (which the UE acquires via MIB/SIB1) and the dedicated configuration (which the gNB provides in the RRCReconfiguration) as a problem. R2-2508112 (MediaTek) explains that they “make the 5G UE configuration structure complex for both the UE and the network. From UE's perspective, the split of the UE configuration to common and dedicated parts has no functional significance”.

	Company Name
	Comment on problem

	Toyota ITC
	We have no strong opinion on this topic, but the separation between common and dedicated configurations likely originates from UMTS legacy that continues to influence the current thinking. Given that the logical channel structure already clearly defines common and dedicated signalling, the types of information elements and configurations carried within these channels do not necessarily require such a distinction.

	Nokia
	We think the split between “common” and “dedicated” is not very useful and actively obfuscates the usage of RRC configuration. The reason it exists is the separation of UE configuration to SIB-acquired parts (for PCell) and RRC-configured parts (for all serving cells), which is just a design choice. 
For UE, all RRC configurations can be considered to be UE-specific: UE need not care what other UEs do so there is no obvious need to make distinction between “cell-specific” and “UE-specific” configurations in RRC specification. Even if some configurations are actually same for all UEs in the cell, this would not matter for one UE who receives his RRC configuration from network.
Hence, we see the following guidelines on splitting UE configurations in RRC:
1) MIB/SIB configurations: Used in initial RRC access (i.e. RRC setup/resume) only. These configurations would never require network to reserve specific resources for a single UE. 
2) RRC configuration: Provided by network when UE is in or moves to CONNECTED mode. Can reuse (part of) MIB/SIB1 configuration during CONNECTED mode. 
3) Network is in control of overriding configurations: Network shall be able to indicate which configuration UE follows. For example, network may indicate UE to override MIB/SIB1 configuration completely or to reuse it.

-- SIB1 configuration:
SIB1 ::= SEQUENCE {
    field1                      INTEGER (0..7),
    field2                      INTEGER (0..255),
    field3                      BOOLEAN,
    ...
}

-- RRC configuration in CONNECTED mode: Allows reusing SIB1 or overriding it completely:
RRC-Config ::= SEQUENCE {
    sib1-Config            CHOICE {
       useSIB1                NULL,
       dedicatedSIB1          SIB1
    }
    field4                      BOOLEAN            OPTIONAL,
    ...
}

This would give network explicit and full control over what UE does, while also avoiding defining the same parameters twice in ASN.1 and having complicated definitions of what to do when SIB1 configuration is received via “common (PBCH)” or “dedicated (RRC)” signalling.
In summary: Do not define separation to “common” and “dedicated” configuration in 6G RRC but define one structure for UE configuration. The parts of configuration that relate to SIBs must be possible to override by RRC signalling in CONNECTED. 

	Samsung
	We also share that NR RRC configurations are impacted for any feature/service addition, primarily due to the high interdependencies between RRC modules. These interdependencies, combined with the common and dedicated configuration signalling approach, introduce significant challenges. So we think these interdependencies increases specification efforts ,complexity and ambuguity in configuration management.

	OPPO
	The core concern in this discussion is not entirely clear to us.  
First, it is inherently necessary to support configuration delivery both via SIBx and via RRCReconfiguration. Consequently, a well-defined rule is required for the UE to determine whether to retain the configuration provided in SIBx or to apply the one conveyed in RRCReconfiguration—which by design overrides the SIBx configuration (However, we do not currently see a compelling need to introduce an explicit ASN.1 indication as suggested, especially considering that legacy systems have consistently followed the principle that any configuration included in RRCReconfiguration takes precedence over the corresponding configuration in SIBx.).  
Secondly, or if the underlying concern arises from having two separate configurations targeting the same parameter (e.g., pdcch-ConfigCommon and pdcch-Config), and the objective is to unify these into a single configuration applicable in both SIBx and RRCReconfiguration contexts, such an approach would appear to conflict with the intent outlined in Clause 3.2. Specifically, Clause 3.2 advocates for separating information elements based on their intended purpose, thereby enabling clearer presence/absence semantics that are more amenable to machine processing.  
So in either case, the nature of the issue being raised remains unclear to us.

	Huawei, HiSilicon
	The current design logic is that dedicated signaling is built on top of the common part (cell-specific). The dedicated part consists of additional UE-specific configurations in addition to the cell common configuration. 
For most of Common part and dedicated part configurations, the UE typically obtains the common part from SIBs (during initial access) or through dedicated signaling (during handover or SCell addition), and the common part is used by both IDLE and CONNECTED states, and the common part for CONNECTED UE is subsequently overwritten by the configuration in SIB1. 
However, in NR the BWP-Common and BWP-dedicated in BWP configurations except for initialBWP is another issue. The separation is not useful from the UE point of view, as the BWP-Common is not used by IDLE UEs and the UE will never update BWP-Common from SIB1. 
The common-dedicated parts (expect for BWP-Common/dedicated) separation is generally acceptable, and using SIB1 to update the common part helps to reduce the overhead of dedicated signaling when the cell specific configurations need to be updated. 
However, we have indeed observed some compatibility issues for this mechanism. In particular, there is debate about whether the gNB should tailor the common part according to the UE's capabilities when the common part is transmitted via dedicated signalling. For example, whether to remove SUL configurations for UEs that do not support SUL, or whether the PUCCH configuration carried in the common part of an SCell actually indicates that the SCell's PUCCH has been configured for the UE. These issues have led to extensive compatibility discussions. Therefore, for 6G, a consistent principle should be established first to avoid potential problems.

	Xiaomi
	From our perspective, two issues may need to be addressed before entering the detailed solution on how/whether to eliminate the dependency of the common- and UE specific configuration:
· In which case/for which configuration a CONNECTED UE has to acquire/maintain both the common- and UE specific configurations?
· For such configuration in bullet 1 (if any), how does the UE decide whether/when it needs to use common-configuration, UE specific configuration or (the combination of) both.

Especially for the first bullet above, it is also related to the general principle on how the NW is assumed to provide the configuration, e.g.: if it can be assumed that NW can always provide the UE-specific configuration that can already cover the up-to-date common-configurations, there seems no need for the UE to obtain the common-configuration from SI, and it seems this problem on dependency does not exist anymore.



3.4	Nested ASN.1 structure
Several companies (e.g. R2-2508874 (Samsung), R2-2508080 (Xiaomi), R2-2508386 (InterDigital), R2-2508139 (LG), R2-2508614 (Ericsson), R2-2508406 (ZTE), R2-2508450 (Apple)) indicated that NR’s deeply nested (tree-like) configuration structure makes future extensions and delta signalling difficult. 

	Company Name
	Comment on problem

	Toyota ITC
	We agree that the NR structures are deeply nested and complex. However, this issue assumes that 6GR ASN.1 will follow the same design methodology. Discussions around 6GR extension types and signalling restrictions, for example, may suggest different structuring approaches.

	Nokia
	We think this is better discussed over the RRC structure email discussion, and it is easier to make progress if we e.g. look at how the existing Rel-15 RRC configuration would be different if done avoiding as many nested levels. 
While we agree that deep nesting is problematic, it is not obvious how the nesting truly impacts delta signalling. The basic principles should be to avoid more than 2-3 levels of nesting for the most common elements (e.g. protocol layer, serving cell, bearer and UP, measurement, security and PHY configurations). 
In summary: Avoid deep nesting but do not specify a “limit” to configuration nesting levels in RRC.


	Samsung
	We also share that the multiple parameters across different messages in ad-hoc manner due to complex RRC ASN.1 structure make the future extensions and delta signalling difficult. By this structure, the development and testing & maintenance efforts are increasing and difficult to understand new features. 

	OPPO
	Nest itself seems not an issue, but the consequence it caused may be an issue. Yet if we look at the harmful consequence highlighted by proponents (if we take 8406 as an example)
1) “However, due to the tree-like hierarchical structure, even if the network intends to modify only one or two physical channel parameters, it might still need to carry the entire tree structure. The mandatory fields and their associated fields at each level contribute to the final increase in RRC signalling size.”. However, even in the absence of a hierarchical structure, mandatory fields would still contribute to the overall signaling size. Therefore, the total signaling overhead is not determined by nesting but also by the number and size of mandatory elements at the same level of the target parameter.
2) “Consequently, when the BWP configuration is updated or the PUCCH configuration under a BWP is modified, the corresponding CSI-MeasConfig also requires modification.” Yes, cross-level field dependencies may exist; however, it is unclear what actual adverse impact such dependencies would have. Are the concerns primarily related to specification readability, or do they affect implementation, maintainability, or interoperability?
3) During HO, “Sometimes, the target cell even cannot decode some IEs, so it is impossible for the target cell to switch-off those functions”. The core issue appears to lie not in the nested structure itself, but rather in the mixing of features that are supported and unsupported by the target cell.
4) “for different UE types (e.g. RedCap, NCR-MT), their newly introduced specific parameters are often scattered across various branches”. The fundamental issue appears to stem not from the nested structure itself, but rather from the intermixing of features that are supported and unsupported across different UE types. 
So that issue-1) and 2) are not clear to us, while issue-3) and 4) are more related to the modular design, so out of scope of this email. 

	Huawei, HiSilicon
	We need to identify specific/concrete issues in deeply nested (tree-like) configurations (for example, how they hinder future extensions and make delta signaling difficult), and determine whether these issues are valid, whether these issues overlap with other issues, or can be resolved through modular design. Moreover, more specific/concrete problems will also help us later in discussing how to address these issues.

	Xiaomi
	From our perspective, deep nesting may also reduce the benefit of delta signaling. Specifically, IE/field at each nesting level itself needs to introduce extra overhead due to the signalling structure it applies, so the more nesting level, the more such overhead introduced. If the delta signalling is applied at the very low nesting level, all the higher nesting level parent IEs need be present and cost their own signalling overhead, as long as any fields/IE included in the lower-nesting level needs to be present. This makes the total signalling overhead not benefited much from the use of delta signalling. 
But we are fine to discuss this issue either here or in the RRC structure email discussion.



3.5	Overhead due to IDs
NR uses IDs for to manage elements in AddMod/Release lists which are one of the main building blocks of NR’s delta signalling (see 3.1). Those IDs are also used to reference from one IE to another IE. While this is useful and efficient in principle, there are occasions where this led to substantial overhead. 
	Company Name
	Comment on problem

	Ericsson
	In our view, linking by references (IDs) is a much better practice than linking by hierarchy. Links by IDs can be multi-dimensional which isn’t possible in a hierarchical tree structure. 
However, if the IEs are small, the size of their ID (integer) can be significant compared to the size of their actual information. In addition, to the list where the elements and their IDs are defined, the IDs recur also in the IEs that refer to the elements. This may still be a good trade-off, if the (small) elements are defined once but re-used (= referenced) many times. But if that is not the case, such structure can be both complex and signalling-heavy. 
A prominent example is the CSI-RS resource configuration. CSI-RS resources, resource sets and resource configurations are small in actual size but refer to each other by means of IDs. We see examples in FR2 where this structure is by far the most substantial contributor (>50%) to the overall DL RRC message size. 
Smaller but still significant in size is the configuration of “TCI states”. They are associated with IDs and refer to SSBs or CSI-RSs by their respective IDs. And, like most of the above-mentioned CSI-RS configuration, they recur for each serving cell. 
Naturally, configuration flexibility comes with a cost in terms of complexity and overhead. But when designing 6G, RAN2 should look more carefully at real-world configuration examples, identify the actual overhead contributors and aim to eliminate those in 6G. 
The good news is that the configuration size of most of NR’s protocol layers and physical channels was already fairly small in practice!

	Toyota ITC
	We agree that linking with references is a better practice than linking by hierarchy because it decouples the hierarchy from the identities which is generally desirable. We should solve the problems first and then think about encoding size optimizations, not the other way around.

	Nokia
	Using IDs in an element to refer to other elements can be a useful way to lower overhead for RRC signalling (which we see as one of the real issue that we should aim to solve). We would also note that making a “pool” of all configuration components might also make the configuration much harder to understand (since the effective configuration could become an “ID salad” where it’s difficult to understand what is actually configured and how the separate elements interact with each other), but we would still agree that this is a good direction to investigate more. As with all things, this may not work in all cases but could be a good solution in complicated cases where the same configuration has to be referred to by multiple instances. As long as it’s clear what problems we are solving, we can use the best solution for each case. 
Finally, this discussion is also close to the topics in the email discussion [POST132][017][6G] RRC structure. 
In summary: Referring to configuration components (i.e. “configuration modules”) by ID should be investigated further based on practical examples.

	Samsung
	We are fine to study to refer the configuration componets by ID, we think this is the key signaling aspect if the new modular concept will be introduced.

	OPPO
	ID-based linking is a useful mechanism. However, if the concern stems from the overhead introduced by the ID itself, leading to consideration of reverting to hierarchy-based linking or deliberately limiting the ID value range in the initial release, this approach carries significant risks. The current assumption of having only a small number of configurations may prove short-sighted, as we've already witnessed with the expansion of the AddMod list - future requirements could demand substantially more configurations.
From our perspective, while reducing signaling overhead through compression techniques is worth exploring, it shouldn't come at the expense of system flexibility. Such compromises may not represent the optimal direction for long-term solution development.

	Huawei, HiSilicon
	We believe that the overhead caused by IDs does exist, but it may not be a very widespread issue. We also observed that CSI-RS configurations and TCI state configurations are the main contributors to signaling size, which can exceed 7 KB in certain carrier aggregation scenarios. In particular, for TCI states, the TCI state ID and its associated CSI-RS ID and BWP ID are the decisive factors determining the size of the TCI state configuration. However, this is primarily a specific problem within TCI state configurations. For most other ID-based associations, this issue is far less pronounced. We could potentially design more compact signaling structures in Stage 3, such as using some implicit IDs for association, but these would require structural design optimizations tailored to specific signaling formats.

	Xiaomi
	In general, using ID/Index and a pool of complete configuration sets can save the signalling overhead, by avoiding the same set of configuration parameters being duplicated many times (e.g. duplicated in each entry of a list). At the same time, the difficulty for understanding the related configurations full of IDs/Indices may need be well balanced as well. The applicability of this referencing/ID based signalling design should be an issue bearing in mind when studying the solution in this direction.




3.6	…

4	Solution Directions
<TO BE ADDED FOR SECOND PHASE>
5	Conclusion
<TO BE ADDED WHEN THE EMAIL-DISCUSSION ENDS>
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